Secophalloidin and phalloidin-(S)-sulfoxide as contraction modifiers for comparative study of skeletal and cardiac muscles.
Phalloidin, a toxic product of the mushroom Amanita phalloides, binds specifically to F-actin resulting in strong stabilization of F-actin structure (for review, see; Wieland, 1986). Binding to a specific site on the muscle thin filament F-actin, phalloidin modifies contraction in a tissue specific manner. Phalloidin induced changes depend on functionally important parameters (thin filament activation, cross-bridge kinetics), indicating changes in essential steps of the contractile mechanism. Moreover, there is a different action with different phalloidin derivatives. Such properties make phallotoxins (phalloidin and its derivatives) powerful modifiers for muscle research (for review, see: Bukatina, 1996). Phalloidin-induced changes vary qualitatively with muscle types. In all types of skinned skeletal muscle preparations that have been studied (fast and slow muscles from evolutionarily distant animals), the most general effect of phalloidin is to cause a decrease in tension (Bukatina, Morozov, 1979; Alievskaya et al., 1987; Bukatina et al., 1993). In mammalian skeletal muscles, this decrease in tension may be followed by a slowly developing increase in tension. The resulting tension may considerably exceed the tension before phalloidin administration. In contrast, skinned cardiac muscle responds to phalloidin only by increasing isometric tension from the onset of the response. Moreover, the phalloidin response is completed in approximately one-tenth the time in cardiac muscle that it takes in skeletal muscle. These phalloidin effects in cardiac muscle result in an enhanced Ca2+ responsiveness (Boels, Pfitzer, 1992) with an increase in both the force at maximum Ca2+ activation and the Ca2+ sensitivity (Bukatina et al., 1995).